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1
METHOD OF DISPLAYING OBJECTS ON
NAVIGATION MAP

BACKGROUND

1. Field

The present disclosure relates to a method of displaying
objects on navigation map for voice commands. More
specifically, embodiments in the present disclosure relate to
a method of displaying objects on navigation map, which
enable the objects to be distinguished in voice commands.

2. Description of the Related Art

A navigation system performs travel guidance for
enabling a user to easily and quickly reach the selected
destination. A typical example is a vehicle navigation system
where a vehicle is equipped with a navigation function to
guide a driver to a destination through a calculated route.
Such a navigation system detects the current position, and
reads out map data pertaining to an area at the current
position either from a local data storage medium such as a
digital versatile disc (DVD), a hard disk drive (HDD) or a
solid-state drive (SSD), or from a remote server via internet.
Typically, the navigation system displays a map image on a
monitor screen while superimposing thereon graphical
marks representing a current location of the user and a
destination. In addition, as other geographical information,
such as Point of Interests (POIls) by category, or traffic
information signs indicating traffic conditions such as traffic
incidents, traffic congestions, road or lane closures, detours,
criminal situations, natural disasters, may be superimposed
on the map image on the monitor.

A situation may arise where a user who wants to search
multiple POIs of the same type, which may cause multiple
POl icons of the same type associated with the multiple POIs
to be displayed on the same map simultaneously. Alterna-
tively, another situation may arise where a certain traffic
condition occurs at multiple locations and more than one
traffic condition icons of the same traffic condition will be
displayed on the map simultaneously. While the user is
selecting one location represented by one icon from these
icons by a touch operation, while driving load is relatively
low and such a touch operation is allowed, this does not
cause a problem.

While driving load is relatively high and touch operation
becomes a driving distraction, a touch operation may need
to be prohibited, and another input method, such as voice
command for example, may be appropriate. There is, how-
ever, a problem. When using voice commands, it may be
inconvenient and/or impossible for a driver to select a
dynamic object, such as a POI icon or a traffic information
sign, among a plurality of the same kind icons on the
navigation map, if these icons or signs are graphically
displayed in the similar manner.

Japanese patent publication by Ishida et al. (JP 2004-
69424) discloses a navigation apparatus that enables a user
to clearly grasp a target that is concerned with map infor-
mation and can be inputted by voice in an easy manner.
More particularly, this publication describes an identifica-
tion information giving section that provides identification
information to each of a plurality of voice input targets that
are concerned with the map information and can be inputted
by voice, and a display control unit that relates the voice
input targets to the identification information for displaying
at the display unit, where the identification information
giving section provides identification information with con-
secutive numbers.
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U.S. Pat. No. 7,013,110 by Carpenter et al. discloses a
graphic (with text) display screen of a radio receiver appa-
ratus used at a sporting event to provide a spectator with
additional information. Here, the display includes a text
identification of a car number, a driver and the position in
time of that driver behind the leader. This display further
includes a graphic illustration of a race track on which there
are shown symbols representing the race cars. The symbols
can be differentiated by color, texture, shape or by on/off
flashing of the particular symbol so that it is apparent to the
spectators which car is the selected car.

U.S. Patent Application Publication No. 2011/0216179 by
Dialameh et al. discloses an augmented reality panorama
which is capable of supporting visually impaired individu-
als, in which meta-tags to objects (e.g., locations, color,
shape, etc.) are assigned, and triggered by input from a
sighted assistant. Once the information is sent to a visually
impaired person, the person can use audio or haptic feedback
(i.e. device commands) to address the object with the
meta-tag.

Accordingly, there is a need of a way of identifying
particular one of the same category POlIs or traffic informa-
tion signs represented in the similar manner. Therefore, there
remains a need for a new and improved method of display-
ing a plurality of items on a map of a vehicle navigation
system which allows a user to distinguish the plurality of
items by graphic attributes while at least one of the items is
described in voice commands, even though the items belong
to one same group attribute, such as the same category POIs
or traffic signs.

SUMMARY

In one aspect, a method of displaying a plurality of items
on a map is provided. This method includes steps of select-
ing the plurality of items, associating the plurality of items
with a plurality of graphic attributes respectively in a
manner that every two items of the plurality of items are
associated with different graphic attributes, and displaying
the plurality of items using the plurality of graphic attributes.

In one embodiment, the plurality of graphic attributes are
related to shapes. The shapes may include at least one of a
circle, a double circle, a triangle, a rectangle, a star shape, a
heart shape, a diamond shape, a club shape, and a spade
shape. Alternatively, the shapes may be different decorative
frames. The decorative frames comprise at least one of a ring
of flowers, a ring of stars, candy rings, a heart ring, and a
dashed frame.

In one embodiment, the plurality of graphic attributes are
related to colors. The colors may include at least one of red,
pink, orange, yellow, green, blue, dark blue, purple, and
brown.

In one embodiment, the plurality of graphic attributes are
related to patterns. The patterns may include at least one of
shading, dotting, hatching, and striping.

In one embodiment, the plurality of graphic attributes are
related to symbols. In another embodiment, the plurality of
graphic attributes are related to characters.

In one embodiment, the plurality of graphic attributes are
related to a combination of at least two of shape, color and
patterns, symbols and characters. Any two items on the map
have different graphic attributes of at least shape, color
pattern, symbol and character.

In one embodiment, the selected plurality of items are of
one group attribute. In one aspect, the group attribute may be
a category of Point of Interest (POI). In another aspect, the
group attribute is related to one of traffic conditions. The
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traffic conditions may include at least one of traffic incidents,
traffic accidents, traffic congestions, road or lane closures,
detours, criminal situations, natural disasters, constructions,
animal crossing, vehicle crossing, etc.

In one embodiment, the method of displaying the plurality
of items on the map further includes steps of receiving a
voice command associated with one of the plurality of
graphic attributes with a microphone, recognizing one of the
plurality of graphic attributes associated with the voice
command, and selecting an item from the plurality of the
items based on the recognized one graphic attribute.

In one embodiment, the method of displaying the plurality
of items on the map further includes steps of displaying
buttons associated with the plurality of graphic attributes on
a controller at a proximity of a hand of a user, receiving a
button entry associated with one of the plurality of graphic
attributes, recognizing one of the plurality of graphic attri-
butes associated with the button entry, and selecting an item
from the plurality of the items based on the recognized one
graphic attribute. The controller may be a touch screen.

The above and other aspects, objects and advantages may
best be understood from the following detailed discussion of
the embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a navigation system accord-
ing to one embodiment.

FIGS. 2A and 2B show displayed screen examples of a
POI search result as a POI Search List.

FIG. 2C shows a displayed screen example of a map
including the POI search result of FIG. 2A as icons.

FIG. 2D shows a displayed screen example of a map
including the POI search result of FIG. 2B as icons.

FIG. 2E illustrates an example user command related to a
POI to be selected on the map of FIG. 2D.

FIGS. 3A and 3B show displayed screen examples of
traffic conditions as a Traffic Conditions List.

FIG. 3C shows a displayed screen example of a map
including the traffic conditions of FIG. 3A as icons.

FIG. 3D shows a displayed screen example of a map
including the traffic conditions of FIG. 3B as icons.

FIG. 3E illustrates an example user command related to a
traffic condition to be selected on the map of FIG. 3D.

FIGS. 4A and 4B show schematic diagrams illustrating
various graphical differentiation schemes based on various
embodiments.

FIG. 5 is a flow chart of searching POIs and displaying
POIs in one embodiment.

FIG. 6 is a flow chart of processing a voice command
related to an icon representing a POI to be selected.

FIG. 7 is an explanatory view of a remote controller
indicating buttons associated with variations of icons of one
embodiment.

FIG. 8 is an explanatory view of a touch screen indicating
a map including icons and buttons associated with the icons
of one embodiment.

FIG. 9 is a flow chart of processing a selection entry from
a remote controller or a touch screen related to an icon
representing a POIL.

FIG. 10 is a functional block diagram showing art
example of basic structure of a navigation system based on
one embodiment for displaying a plurality of items on a map
of a navigation system.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Various embodiments for the method of displaying a
plurality of items on a map of a navigation system will be
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4

described hereinafter with reference to the accompanying
drawings. Unless defined otherwise, all technical and sci-
entific terms used herein have the same meaning as com-
monly understood to one of ordinary skill in the art to which
present disclosure belongs. Although the description will be
made mainly for the case where the method of displaying a
plurality of items on a map of a navigation system installed
on a vehicle, any methods, devices and materials similar or
equivalent to those described, can be used in the practice or
testing of the embodiments. All publications mentioned are
incorporated by reference for the purpose of describing and
disclosing, for example, the designs and methodologies that
are described in the publications which might be used in
connection with the presently described embodiments. The
publications listed or discussed above, below and through-
out the text are provided solely for their disclosure prior to
the filing date of the present disclosure. Nothing herein is to
be construed as an admission that the inventors are not
entitled to antedate such disclosure by virtue of prior pub-
lications.

In general, various embodiments of the present disclosure
are related to a method of displaying a plurality of items on
a map of a navigation system. Furthermore, the embodi-
ments are related to a method of receiving a voice command
associated with one of the plurality of items on the map with
a microphone, recognizing the voice command and selecting
the one of the plurality of items associated with the voice
command. Thus, a user can easily and selectively instruct an
item among the plurality of items on the map.

FIG. 1 is a block diagram of a vehicle navigation system
that executes a method of displaying a plurality of items on
a map according to one embodiment. Note that the block
diagram in FIG. 1 is merely an example according to one
embodiment for an illustration purpose and not intended to
represent any one particular architectural arrangement. The
various embodiments can be applied to other type of navi-
gation system implemented by portable navigation systems,
personal digital assistants, cellular phones, smart phones,
portable computers, sets of client computers and server
computers in a network. For example, the vehicle navigation
system 100 includes a central processor unit (CPU) 101 for
controlling an overall operation of the navigation system, a
buffer memory 102 for temporally storing data such as an
icon data table for efficient displaying icons in accordance
with this disclosure, a random access memory (RAM) 103
for storing a processing result such as guide route, and a read
only memory (ROM) 104 for storing various control pro-
grams, such as a route search program and a map matching
program necessary for navigation control as well as icon
displaying program of this disclosure.

The vehicle navigation system 100 also includes a data
storage medium 105 such as a hard disk in a hard disk drive
(HDD), a flash memory in a solid state drive (SSD) or USB
key memory, a compact disc-read only memory (CD-ROM),
a digital versatile disc (DVD) or other storage medium for
storing the map data. The vehicle navigation system 100 also
includes a control unit 106 for controlling an operation for
reading the information from the data storage medium 105.
The vehicle navigation system 100 also includes a position/
distance measuring device 109 for measuring a present
vehicle position or user position. For example, the position
measuring device 109 has a vehicle speed sensor for detect-
ing a moving distance, a gyroscope for detecting a moving
direction, a microprocessor for calculating a position, a
global positioning system (GPS) for receiving and analyzing
GPS signals, etc. and each connected by a bus system 110.
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The vehicle navigation system 100 further includes a map
information memory 107 for storing a portion of the map
data relevant to ongoing operations of the vehicle navigation
system 100 which is read from the data storage medium 105,
a point of interest (POI) database memory 108 for storing
database information such as POI information which is read
out from the data storage medium 105.

The vehicle navigation system 100 accommodates a plu-
rality of means for receiving user inputs. For example, the
navigation system 100 may include a remote controller 112
externally for executing menu selection operations, cursor
movements, zoom in/out operations, destination entry
operations etc., and a remote controller interface 111, in the
navigation system 100 and coupled to other devices via a bus
system 110, handles reception of signals from the remote
controller 112. Although a remote controller is one example
for selecting menus, executing selected functions etc., the
navigation system includes various other input methods, to
achieve the same and similar operations done through the
remote controller. For example, the navigation system 100
may include a touch detector 121 for detecting a touch or
press input of a user on a touch panel 120 of a touch screen
118, which allows the user to enter intuitive look and feel
input. Alternatively, as seen in a traditional vehicle enter-
tainment system, knobs 122 and buttons 123 may be
included in the navigation system 100. To accommodate
hands-free input operation to avoid driver distraction, it may
be appropriate to use voice commands as user inputs for the
navigation system 100. To accommodate such voice com-
mands, microphone 124 for receiving speech input may be
included. Once a voice command is received at the micro-
phone 124, the voice command is sent to a speech recognizer
125 to be matched with any speech pattern associated with
navigation related vocabulary in a speech database and the
matched speech pattern is interpreted as a voice command
input from the user.

The vehicle navigation system 100 may also include a
plurality of means to output an interactive result of user
input operations. For example, the navigation system 100
may include a display controller 115 for generating map
images, such as map guide images, arrow guide images, icon
images of POls, as well as menu related images related to the
map information and the generated map image is stored in
a video RAM (VRAM) 116. The map image stored in the
VRAM 116 is sent to a video generating unit 117 where the
map image is converted to an appropriate format to be
displayed on a screen 119 of a touch screen 118. Upon the
receipt of video data, the screen 119 displays the map.
Alternatively, to keep eyes of a driving user on a road rather
than prompting the driving user to look in to the screen, the
interactive output may be presented to the driving user as
audio feedback via one or more speakers 126.

Furthermore, the navigation system 100 may include a
wireless transmitter/receiver 113. Using the wireless trans-
mitter/receiver 113 via antenna 114, the navigation system
100 may communicate with external devices inside the
vehicle, external devices surrounding vehicles, remote serv-
ers and networks, etc. For example, the wireless transmitter/
receiver 113 may be used for retrieving map and traffic
information from a remote server that updates map and
traffic data frequently and periodically.

The bus system 110 may include one or more busses
connected to each other through various adapters, control-
lers, connectors, etc. and the devices and units mentioned the
above were coupled to each other via the bus system.

The CPU 101 controls an overall operation of the navi-
gation system including displaying operation of icons on a
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screen according to one embodiment, such as associating the
plurality of items with a plurality of graphic attributes
respectively in a manner that every two items of the plurality
of items are associated with different graphic attributes. For
example, the data related to the plurality of items, and the
plurality of graphic attributes of icons will be stored in the
buffer memory 102 for further processing. As noted above,
the navigation system 100 conducts the process of associ-
ating the plurality of items with a plurality of graphic
attributes respectively in a manner that every two items of
the plurality of items are associated with different graphic
attributes.

In one embodiment, when a user executes search of
restaurants as POIs on the car navigation system 100, an
example of a search result of POIs in a list structure on a
touch screen 118 having icons representing the POIs at
certain locations is shown by directions and distances from
a current vehicle location. If the icons representing the POIs
are identical as shown in FIG. 2A, because a group attribute
of the POlIs, such as a category of the POls, is the same, a
list of restaurants is shown on the screen 118 as a list of
search result POIs. In this case, icons 201, 202, 203, 204 and
205 are identical, representing restaurants where the POls
are the restaurants. Thus, it is very difficult for a user to
select one restaurant among the plurality of restaurants on
the map with a voice command. In contrast, FIG. 2B shows
an example of a search result of POIs in a list structure on
the touch screen 118, based on one embodiment, having
icons representing the POls are different, even if a group
attribute of the POls, such as a category of the POls, is the
same. For example, when a user executes search of restau-
rants as POIs on the car navigation system 100, a list of
restaurants is shown on the touch screen 118 as a list of
search result POISs. In this case, icons 211, 212, 213, 214 and
215 are different in shape, even though the icons represent
restaurants where the POIs are the restaurants.

In one embodiment, a touch screen region 216 as shown
in FIG. 2B may be presented to the user, allowing the user
to display POI restaurants on a map. If the user activates the
region 216, either by pressing the region 216, uttering a
voice command “map display”, or focusing on the region
216 with a remote controller, the result of POI search will be
displayed on a map. Alternatively, it is possible to have
another embodiment where the search result is displayed on
amap as default, or the selection of whether the search result
is displayed in a map or list can be selected while instructing
the search.

FIG. 2C shows an example of displaying a search result
of POIs in a map on the touch screen 118 having identical
icons representing the POIs, if a group attribute of the POls,
such as a category of the POls, is the same. For example, if
a user executes search of restaurants as POIs on the car
navigation system 100 or executes a command “map dis-
play” by activating the region 206 in the touch screen 118 as
shown in FIG. 2A, a map including an icon indicating a
current vehicle position 230 and icons indicating restaurants
are shown on the touch screen 118 as a search results of
POIs. In this case, icons 231, 232, 233, 234 and 235 are
identical, representing restaurants where the POls are the
restaurants. Thus, it is very difficult for a user to select one
restaurant among the plurality of restaurants indicated in the
map with a voice command. In contrast, FIG. 2D shows an
example of a search result of POIs in another map on the
touch screen 118, based on one embodiment, having differ-
ent icons representing the POIs, even if a group attribute of
the POlIs, such as a category of the POlIs, is the same. For
example, if a user executes search of restaurants as POIs on
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the car navigation system 100 or executes a command “map
display” by activating the region 216 in the touch screen 118
as shown in FIG. 2B, a map including an icon indicating a
current vehicle position 240 and icons 241, 242, 243, 244
and 245 representing restaurants are shown on the touch
screen 118 as a search result of POIs. In this case, icons 241,
242,243, 244 and 245 are different in shape, even though the
icons represent restaurants where the POIs are the restau-
rants. restaurant indicated by the icon 244 in a pentagonal
shape among a plurality of restaurants indicated by the icons
of different shapes in the map. Thus, it is easy for a user to
select one restaurant with a voice command.

In another embodiment, when a user executes search of
traffic conditions on the car navigation system 100, an
example of a search result of traffic conditions in a list
structure on a touch screen 118 having icons representing the
traffic conditions at certain locations is shown by directions
and distances from a current vehicle location. If the graphic
attributes of icons representing the traffic conditions are
identical as shown in FIG. 3A, because a group attribute of
the traffic conditions, such as a category of the traffic
conditions, is the same, a list of traffic conditions is shown
on the screen 118 as a list of search result of traffic
conditions. In this case, a background graphic attribute, such
as background pattern of icons 301, 302, 303, 304 and 305
are identical, representing traffic conditions. Because it is
difficult to utter a traffic condition phrase itself, it is very
difficult for a user to select one traffic condition item with a
voice command. In contrast, FIG. 3B shows an example of
a search result of traffic conditions in a list structure on the
touch screen 118, based on one embodiment, having differ-
ent icons representing the traffic conditions in a decorative
graphic attribute, such as filling pattern, even if a group
attribute of the traffic conditions, such as a category of the
traffic conditions, is the same. For example, when a user
executes search of traffic conditions on the car navigation
system 100, a list of traffic conditions is shown on the touch
screen 118 as a list of search result of traffic conditions. In
this case, icons 311, 312, 313, 314 and 315 are different in
background pattern, even though the icons represent traffic
conditions where the locations are associated with the traffic
conditions. In this example, it is noticeable that icons 311,
312, 313, 314 and 315 having the same kind of traffic
conditions (“Road Closed”) can be distinguishably dis-
played with shaded background pattern, dotted background
pattern, hatched/meshed background pattern, white back-
ground pattern, and stripe background pattern, respectively
on the map.

In one embodiment, a touch screen region 316 as shown
in FIG. 3B may be presented to the user, allowing the user
to display traffic conditions on a map. If the user activates
the region 316, either by pressing the region 316, uttering a
voice command “map display”, or focusing on the region
316 with a remote controller, the result of searched traffic
conditions will be displayed on a map. Alternatively, it is
possible to have another embodiment where the search result
is displayed on a map as default, or the selection of whether
the search result is displayed in a map or list can be selected
while instructing the search.

FIG. 3C shows an example of displaying a search result
of traffic conditions in a map on the touch screen 118 having
graphic attributes of icons, such as background gray pattern
representing the traffic conditions, which are identical, if a
group attribute of the traffic conditions, such as a category of
the traffic conditions, is the same. For example, if a user
executes search of traffic conditions on the car navigation
system 100 or executes a command “map display” by

10

15

20

25

30

35

40

45

50

55

60

65

8

activating the region 306 in the touch screen 118 as shown
in FIG. 3A, a map including an icon indicating a current
vehicle position 330 and icons indicating traffic conditions
are shown on the touch screen 118 as a search result of traffic
conditions. In this case, icons 331, 332, 333, 334 and 335 are
identical, representing certain locations of traffic conditions.
Because it is difficult for a driving user to utter an entire
traffic condition phrase itself, it is very difficult for the
driving user to select one location of a certain traffic con-
dition with a voice command. In contrast, FIG. 3D shows an
example of a search result of traffic conditions in another
map on the touch screen 118, based on one embodiment,
having different icons representing the traffic conditions,
even if the icons belong to a group attribute of traffic
conditions, which is the same. For example, if a user
executes search of traffic conditions on the car navigation
system 100 or executes a command “map display” by
activating the region 316 in the touch screen 118 as shown
in FIG. 3B, a map including an icon indicating a current
vehicle position 340 and icons 341, 342, 343, 344 and 345
indicating locations of the traffic conditions are shown on the
touch screen 118 as a search result of traffic conditions. In
this case, icons 341, 342, 343, 344 and 345 are different in
background pattern, even though the icons represent traffic
conditions. In this example, it is noticeable that icons 341,
342, 343, 344 and 345 having the same kind of traffic
conditions (“Road Closed”) can be distinguishably dis-
played with shaded background pattern, dotted background
pattern, hatched/meshed background pattern, white back-
ground pattern, and stripe background pattern, respectively,
on the map. FIG. 3E indicates a sample voice command to
select a location of traffic condition indicated by the icon 345
with a stripe background among a plurality of locations of
traffic conditions indicated by icons in different background
pattern in the map. Thus, it is easy for a user to select one
location of a certain traffic condition with a voice command.

In the above, the embodiment using icons with different
shapes and the embodiment using icons with different back-
ground patterns are described. In one embodiment, icons
may be in geometric figures, such as a circle, polygon figures
including a triangle, a rectangle, a pentagon, a hexagon, a
star and so on, as shown in FIG. 4A (a)-(f). In one embodi-
ment, icons may be in suit figures of tramps, such as a heart
shape, a diamond shape, a club shape, and a spade shape, as
shown in FIG. 4A (g)-(j). In another embodiment, icons may
have different patterns, either in foreground or background.
For example, icons may have different patterns in their
backgrounds, as shown in FIG. 4A (k)-(»). However,
embodiments are not limited to the above described
examples. For example, there may be another embodiment
that uses icons with different decorative frames, as shown in
FIG. 4A, (0)-(r). There may be another embodiment that
uses icons with different colors (not shown). It is possible to
have one embodiment which uses icons with different char-
acters. For example, FIG. 4B (a)-(¢) may represent icons
with different characters. In this embodiment, it is important
to have different characters to distinguish between icons,
which allows a user to distinctively specify one icon, rather
than providing any meanings or orders. In another embodi-
ment, icons may have different symbols, as shown in FIG.
4B, (d)-(f). Again, the symbols do not have to be associated
with any meanings, but rather, the symbols are merely
providing appearances to distinguish between icons to the
user. Graphical alignment of graphic attributes with icons
may vary. For example, symbols do not have to be embed-
ded in the background, and may be overlaid on icon figures,
as shown in FIG. 4B, (g)-(i). Alternatively the symbols may
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be just placed at the proximity of icon figures, as shown in
FIG. 4B, (j)-(/). Alternatively, it is possible to have another
embodiment which uses a combination of the above graphic
attributes. However, the embodiments of different graphic
attributes are not limited to the examples in FIGS. 4A and
4B.

FIG. 5 is a flow chart of a procedure of the method of
displaying a plurality of items on a map according to one
embodiment. In step S510, a user enters an input on a
navigation system, instructing the navigation system to
search POls of one group attribute. For example, the one
group attribute may be a category of POlIs, such as restau-
rants, hotels, gas stations, etc. In step S520, the navigation
system selects a plurality of items as a search result of POIs
of the one group attribute, based on the entered one group
attribute. If the user’s entry of the one group attribute for
search is “restaurant,” the search result is displayed as
shown in FIG. 2B. In step S530, the navigation system
associates the plurality of items with a plurality of graphic
attributes respectively, once the plurality of items are
selected. Here, different graphic attributes are assigned to
the items. In S540, according to the assigned graphic attri-
butes, the navigation system displays the plurality of items,
using the plurality of graphic attributes. For example, in case
of FIG. 2B, five restaurants are associated with five icons, an
icon 241 is in a shape of hexagon, an icon 242 is in a shape
of square, an icon 243 is in a shape of circle, an icon 244 is
in a shape of pentagon, an icon 245 is in a shape of triangle.
Instead of shapes, decorative frames, colors, patterns, sym-
bols, or characters may be used. Alternatively, it is possible
to have another embodiment which uses a combination of
the above graphic attributes.

In another embodiment, a user is able to select one item
among the plurality of the displayed item, by uttering a
graphic attribute associated with the item. FIG. 6 is a flow
chart of a procedure of the method of selecting one item
among a plurality of items on the map according to one
embodiment. In step S540 continued from FIG. 5, the
navigation system displays the plurality of items, using the
plurality of graphic attributes. In step S610, the navigation
system waits for a voice command from the user. While the
command has not been received as shown in step S620, the
navigation system keeps waiting in step S610. Once the
voice command is received from a microphone, the naviga-
tion system proceeds to step S630 where the navigation
system receives a voice command associated with one of the
plurality of graphic attributes with a microphone. Then, as
shown in FIG. 6, the navigation system recognizes one of the
plurality of graphic attributes associated with the voice
command in step S640 and selects an item from the plurality
of items based on the recognized one graphic attribute in
step S650.

In another embodiment, a user is able to select one item
among the plurality of the displayed items, by pressing a
button associated with the desired one item, among buttons
associated with the plurality of the displayed items. FIG. 7
(a) (b)is an explanatory view of a remote controller indi-
cating buttons associated with variations of icons of one
embodiment for selecting one item among a plurality of
items on the map according to one embodiment. For
example, FIG. 7 (a) shows a remote controller with buttons
of different shapes and the user can select an item by
pressing a button with a shape associated with the item to
select. In another example, FIG. 7 (4) shows a remote
controller with buttons of different patterns and the user can
select an item by pressing a button with a pattern associated
with the item to select.
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In another embodiment, a user is able to select one item
among the plurality of the displayed items, by pressing a
separate icon associated with the desired one item, among
icons associated with the plurality of the displayed items.
FIG. 8 (a) (b) is an explanatory view of a touch screen
indicating larger icons at the bottom of the touch screen
associated with variations of icons of one embodiment for
selecting one item among a plurality of items on the map
according to one embodiment. For example, FIG. 8 (a)
shows a touch screen with touch key icons of different
shapes and the user can select an item by pressing a key icon
with a shape associated with the item to select. In another
example, FIG. 8 (b) shows a touch screen with touch key
icons of different patterns and the user can select an item by
pressing a key icon with a pattern associated with the item
to select. In this manner, the key to press can be easily
touched by the user and less stressful to enter the touch.

FIG. 9 is a flow chart of a procedure of the method of
selecting one item among a plurality of items on the map
according to one embodiment. In step S540 continued from
FIG. 5, the navigation system displays the plurality of items,
using the plurality of graphic attributes. In step S910, the
navigation system waits for a selection entry from the user.
While the entry has not been received as shown in step S920,
the navigation system keeps waiting in step S910. Once the
selection entry is received from a remote controller or a
touch screen, the navigation system proceeds to step S930
where the navigation system receives a selection entry
associated with one of the plurality of graphic attributes with
a remote controller or a touch screen. Then, as shown in FIG.
9, the navigation system recognizes one of the plurality of
graphic attributes associates with the voice command in step
S940 and selects an item from the plurality of items based
on the recognized on graphic attribute in step S950.

FIG. 10 is a functional block diagram showing an
example of basic structure of a navigation system based on
one embodiment for displaying a plurality of items on a map
of a navigation system. The structure of FIG. 10 may be
applicable to any electronic device having a navigation
function which enables the electronic device to guide the
user to a particular location as noted above. The apparatus
for displaying a plurality of items on a map of a navigation
system may include a screen 119 on a touch screen 118 for
graphical user interface, and a central processing unit (CPU)
101 for controlling an overall operation in one embodiment
for displaying a plurality of items on a map of a navigation
system.

The block diagram of FIG. 10 further includes a data
storage medium 105 such as a DVD or a hard disc for storing
map data, a map information memory 107 for storing a
required portion of the map data retrieved from data storage
medium 105, a point of interest (POI) database memory 108
for storing a required portion of the point of interest (POI)
information retrieved from the data storage medium 105,
input devices 130 such as a remote controller 112 for the
user to select menus, scroll the screen, change the location
of'the cursor on the screen, etc., as well as a microphone 124
for voice commands, a touch panel 120 for touch input, or
a mechanical knob 122 or button(s) 123. A speech recog-
nizer 125 may be coupled with the CPU 101 which handles
a voice command from the microphone 124. Alternatively,
this speech recognition function may be achieved by execut-
ing a speech recognition module on the CPU 101. A position
measuring device 109 is coupled with the CPU 101 for
detecting a current position of the user, and a buffer memory
102 for storing data such as a icon data table for processing
the graphical attribute assignment display operation.



US 9,453,740 B2

11

As shown in FIG. 10, the CPU 101 is able to retrieve the
map data from the data storage medium 105 and the map
information memory 107, and point of interest (POT) infor-
mation from the data storage medium 105 and the POI
database memory 108. Based on the retrieved map data and
the POI information, knowing that there are plurality of
items of a same group attribute is to be displayed, the CPU
101 associates the plurality of items with a plurality of
graphic attributes respectively in a manner that every two
items of the plurality of items are associated with different
graphic attributes, thus the screen 119 is able to display the
plurality of items in icons using the plurality of graphic
attributes. Once the user input is received via manual input
devices, such as a knob 122, button(s) 123, a remote
controller 112 or a touch panel 120, the user input is
processed manually. If a microphone 124 detects a user’s
voice command associated with one of the plurality of
graphic attributes, the detected voice command is sent to a
speech recognizer 125 for recognizing the one of the plu-
rality of graphic attributes associated with the voice com-
mand. Based on the recognized voice command, an item is
selected from the plurality of the items based on the recog-
nized one graphic attribute.

In another embodiment, the method may be applied to a
navigation system including a server and a client (not
shown), where actual displaying and voice detection are
executed at the client and the map processing can be
executed at a server. In another embodiment, the navigation
system may be implemented as a mobile apparatus, such as
a smartphone and its application (not shown). Alternatively,
in another embodiment, the system displaying POIs or traffic
conditions on a map may simply be installed on a standalone
static machine.

Although this invention has been disclosed in the context
of certain preferred embodiments and examples, it will be
understood by those skilled in the art that the inventions
extend beyond the specifically disclosed embodiments to
other alternative embodiments and/or uses of the inventions
and obvious modifications and equivalents thereof. In addi-
tion, other modifications which are within the scope of this
invention will be readily apparent to those of skill in the art
based on this disclosure. It is also contemplated that various
combination or sub-combination of the specific features and
aspects of the embodiments may be made and still fall within
the scope of the inventions. It should be understood that
various features and aspects of the disclosed embodiments
can be combined with or substituted for one another in order
to form varying mode of the disclosed invention. Thus, it is
intended that the scope of at least some of the present
invention herein disclosed should not be limited by the
particular disclosed embodiments described above.

The invention claimed is:

1. A method of displaying a plurality of items of a search
result of a navigation system, the method comprising:

measuring, by a position measuring device which

includes a GPS (Global Positioning System) receiver, a
present user position based on GPS signals and moving
distance and direction sensor signals;

selecting the plurality of items of a same group attribute

of the search result where the items are related to
geographic positions including the present user posi-
tion specified during operations of the navigation sys-
tem;

associating, by a processor, the plurality of items with a

plurality of graphic attributes respectively in a manner
that every two items of the plurality of items are
associated with different graphic attributes, thereby
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assigning a unique graphic attribute to each item, and
wherein the selected plurality of items of the same
group attribute of the search result has an identical icon
representing the same group attribute of the search
result; and

displaying, on a screen of the navigation system, the
plurality of items using the plurality of graphic attri-
butes along with the identical icon representing the
same group attribute of the search result.

2. The method of claim 1, wherein the plurality of graphic

attributes are related to shapes.

3. The method of claim 2, wherein the shapes are different
decorative frames.

4. The method of claim 1, wherein the plurality of graphic
attributes are related to colors.

5. The method of claim 1, wherein the plurality of graphic
attributes are related to patterns.

6. The method of claim 1, wherein the plurality of graphic
attributes are related to symbols.

7. The method of claim 1, wherein the plurality of graphic
attributes are related to characters.

8. The method of claim 1, wherein the plurality of graphic
attributes are related to a combination of at least two of
shape, color and patterns, symbols and characters.

9. The method of claim 8, wherein any two items have
different graphic attributes of at least shape, color, pattern,
symbol and character.

10. The method of claim 1, wherein the group attribute is
a category of Point of Interest (POI).

11. The method of claim 1, wherein the group attribute is
related to one of traffic conditions.

12. The method of claim 11, wherein the one of traffic
conditions comprises at least one of traffic incidents, traffic
accidents, traffic congestions, road or lane closures, detours,
criminal situations, natural disasters, hazards, constructions,
animal crossings, and vehicle crossings.

13. The method of claim 1, further comprising:

receiving a voice command associated with one of the
plurality of graphic attributes with a microphone;

recognizing the one of the plurality of graphic attributes
associated with the voice command; and

selecting an item from the plurality of the items based on
the recognized one graphic attribute.

14. The method of claim 1, further comprising:

displaying buttons associated with the plurality of graphic
attributes on a controller at a proximity of a hand of a
user;

receiving a button entry associated with one of the plu-
rality of graphic attributes;

recognizing the one of the plurality of graphic attributes
associated with the button entry; and

selecting an item from the plurality of the items based on
the recognized one graphic attribute.

15. The method of claim 14, wherein the controller is a

touch screen.

16. A navigation system comprising:

a position measuring device which includes a GPS
(Global Positioning System) receiver and is configured
to measure a present user position based on GPS
signals and moving distance and direction sensor sig-
nals;

a processor configured to select a plurality of items of a
same group attribute of a search result where the items
are related to geographic positions including the pres-
ent user position specified during operations of the
navigation system, and to associate the plurality of
items with a plurality of graphic attributes; and
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a display configured to display the plurality of items of the
search result of the navigation system;
wherein the processor is configured to associate the
plurality of items with a plurality of graphic attributes
respectively in a manner that every two items of the
plurality of items are associated with different graphic
attributes, thereby assigning a unique graphic attribute
to each item, and wherein the selected plurality of items
of the same group attribute of the search result has an
identical icon representing the same group attribute of
the search result;
wherein the display is configured to display the plurality
of items using the plurality of graphic attributes along
with the identical icon representing the same group
attribute of the search result.
17. The system of claim 16, wherein the navigation
system is a vehicle navigation system.
18. The system of claim 17, wherein the system is
installed on a smartphone.
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